ALLOYS OF GOLD.                                              29-
The liquidus curve for this series of alloys was studied by Heycock and Neville 1 in 1890, but their researches only extended to alloys containing 1-8 per cent, gold, an amount which they found lowered the freezing point of bismuth by 4°. Eoberts-Austen 2 showed that gold-bismuth alloys had a deep eutectic, and that the melting point of gold is regularly lowered by the addition of bismuth. The first additions of bismuth do not greatly lower the freezing point of gold, but give rise to a long pasty stage. In 1895 Koessler 3 melted a little gold with an excess of bismuth, and obtained on cooling a mixture of yellow and grey crystals. He isolated those crystals which were richer in gold, by means of nitric acid and by volatilising the bismuth under carefully controlled conditions, and found their composition to correspond very closely to the formula Au3Bi.
It is interesting to note that Maclvor 4 has published particulars concerning a natural mineral, which is composed almost entirely of gold and bismuth, in the proportion expressed by Au2Bi. This alloy is very malleable, and has been termed " Maldonite."
The thermal equilibrium diagram constructed by Vogel,5 with some corrections in the solidus, is shown in the curve in Fig. 17. The liquidus curve has two branches, which meet in a eutectic point A at 82 per cent, bismuth, and at a temperature of 240° C. The eutectic horizontal BAG reaches to pure bismuth on the one side, and to gold containing less than 0-025 per cent, bismuth on the other side. This is proved by the brittle-ness of gold containing 0-025 per cent, of bismuth. No isomorphous mixture of gold and bismuth is known to occur. The action of gravity causes the bottom of a culot of any of the alloys to be enriched in gold. Vogel states that in these alloys the primary crystals of gold have a zoned structure, being yellow in. the interior (pure gold) and white and poorer in gold on the exterior (probably nearly pure eutectic).
The structure of the eutectic alloy is quite altered by quenching from 400° C. The white element is replaced by a mixture of what appear to be yellow and black components arranged in lamellae. The gold-bismuth alloys are all brittle, but are not harder than their constituents, and, with the exception of the gold-rich alloys, have the white colour of bismuth. The gold-rich alloys are pale yellow or greyish. They exhibit marked segregation, which is not surprising, considering the wide separation of the liquidus and solidus curves.
A peculiar effect has been observed on the surface of bismuth-rich alloys. After cooling, glittering spherical nodules of metal appear, which have been attributed to the well-known property of bismuth to expand on solidification. These globular masses have a composition approximating always to 18 per cent, gold and 82 per cent, bismuth, which is that of the eutectic. This phenomenon may be compared with the effect of heating gold-tellurium alloys or native tellurides.
Gold and Cadmium.—By immersing gold in a concentrated boiling solution of a cadmium salt, Eaoult6 obtained a compound formed by the combination of the precipitated cadmium with the gold. The constituents could be again
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